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括以 TI公司于 2009年 5月推出的 CC2530芯片为处理器的硬件平台，以 TinyOS
为操作系统的软件平台，以及基于 AODV的路由协议的设计与实现。 
本文首先分析了 TinyOS 的架构、运行机制、编译原理，并结合 CC2530 传
感器节点的结构，修改 TinyOS 的编译工具链，定制编译环境，搭建 TinyOS 最
小平台，将 TinyOS 移植至 CC2530 平台，编写并添加与 CC2530 平台相关的组
件。通过测试表明移植的系统能够正确编译 TinyOS的应用程序，而且系统能够
正常运行，实现 Led、Timer、UART和 RF等组件功能。 
其次，在分析 AODV 的消息格式、路由表结构和路由机制后，结合无线传
感器网络的特点，在 TinyOS 上以 nesC 语言设计了 MultiHopEngineM、
MultiHopAodv和 AodvQueueTransmitP等模块，实现了 AODV的功能。 










































Recent advances in wireless communications and electronics have enabled the 
development of low-cost, sensor networks, which covers sensor technology, 
embedded technique, distributed information processing skill and Ad Hoc networks. A 
wireless sensor network is composed of a large number of sensor nodes that are 
densely deployed either inside the phenomenon or very close to it. These tiny sensor 
nodes, which consist of sensing, data processing, and communicating components, 
leverage the idea of sensor networks. Wireless sensor network is a kind of 
application-oriented networks, which means the constructed platform should meet the 
different application. .In order to promote the application of wireless sensor network 
and evaluate the performance of variety new technologies precisely, it is particularly 
necessary to make the research of platform and routing protocol for wireless sensor 
network. 
The major work of this dissertation is to construct a general platform of wireless 
sensor network for users’ second development, including the hardware platform using 
CC2530 as processor developed by TI in May, 2009, the software platform which 
selected TinyOS as the operating system, the design and implementation of the 
routing protocol based on AODV(Ad Hoc On-Demand Distance Vector Routing). 
First of all, the structure and operation mechanism of TinyOS is presented, after that, 
according to the structure of CC2530 node, we modify the TinyOS compiler tool and 
customize compiler environment. When the basic platform is constructed, we 
transplant TinyOS to the CC2530 platform, adding the components associated with 
the CC22530 platform. The test result shows that the transplantation system is able to 
compile the TinyOS application and work correctly. 
Secondly, according to the routing mechanism of AODV protocol and the 
characteristic of wireless sensor network, MultiHopEngineM, MultiHopAodv, 















of AODV protocol using nesC language in TinyOS. Meanwhile, to overcome the 
deficiency of AODV, EM-AODV(Energy Multipath Ad hoc On-demand Distance 
Vector routing) protocol is proposed, in which the message format and routing table 
structure are redesigned, a link-disjoint multipath mechanism is introduced to store 
several routes in routing table, and RREQ is delayed at a certain degree according to 
the residual energy of the nodes. Based on an overall consideration of node residual 
energy, number of hops and the minimum residual energy of all the nodes on the path, 
we propose a new routing selection criterion. The simulation results in TOSSIM show 
that AODV and EM-AODV protocols could successfully implement the routing 
functionality, besides, by employing EM-AODV protocol, the routing overhead is 
reduced by 11.8% and the network lifetime is prolonged by 16.7%. 
Finally, AODV and EM-AODV protocols are tested in CC2530 node. The results 
show that both of them can work correctly and qualify for route discovery, route 
maintenance and packet forwarding. 
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